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Hwvudfoxen Kdssan 

MnvPT . T t<;e of cr rnvrwc. TNmBlTORS 

y^eld of the invention 
The present inveation relates to phannaceutical eoinpositioDS and meth- 
ods for prevention and/or reduction of fonnation of scar tissue and/or foimap 
tion of adhesions. 

5 

Background of the inventioa 
In general, wound healing is a positive physiological reaction that may re- 
store anatomy and function of various tissues after trauma. Tlje traumamay be 
accidental, the result of surgical intervention or the effect of a disease or ge- 

1 0 netic condition. The ideal end result of wound healing should be to restore the 
tissues to the situation before the trauma. One important part of the wound 
healing process is to form conneciive tissues or scar tissue that may support the 
healing tissues during wound healing and regeneration. However, m many 
cases during wound healing, the newly formed connective tissues (scar tissue) 

15 may interfere negatively with the noimal function of the healing tissues. The 
wound healing with formation of new connective tissues may also induce ad- 
hesions that may induce pathological conditions per se. Adhesions and scarring 
may also reduce the possibilities of later surgical intervention of &e iii}uied 
tissue if needed. Scar tissue may also induce cosmeticaUy undesirable results 

20 such as cheloid formation. Exan9>les of adhesions and scarring may be found 

virtually in any organ or tissue undergoing wound healhig after trauma or sur- 
gery. FoUowing abdommal surgery and following gynecological surgery it is 
not uncommon that the surgical procedure per sc may induce adhesions that 
may both make later surgery more difiBcult and even induce pathological con- 

25 ditions such as ileus. Followmg spinal surgery it is common to have a situation 
with a dense scar fonnation caUed q>idural fibrosis. This may in certain case 
induce significant difficulties for repeated surgery and has also been suggested 
to induce conqaession of Ae adjacent nerve tissue. In other organs excessive 
wound healing may induce imwanted fixaticm of tissues and structures that 

30 may reduce function and induce pathological conditions. In general, a method 
for contt^olling tiie wound healing, particularly tiie formation of scar tissue and 
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adhesions, would be of a great value in most cases of posttraumatic or post 
suigical woimd healing. 

In the literature it is has been xecognized that foetal tissues heal wiA 
enq>hasis of regeneration of the injured tissue wifli no or litde scar fonnatioo. 
5 In contrast, adiUt tissues instead may result in scar formation ftatm^don^ 

nate over tissue regeneration. The fibroblasts that invade the area of wound 
healing have been suggested to play a key role in scar formation smce they are 
the cells that are responsible for the formation of collagen, which is die main 
constituent of a scar. The fibroblasts should also play a key role in adhesion 
10 fonnation since the main component of adhesions is collagen formed by fibro- 
blasts. 

Since the fibroblasts axe responable far producing collagen attention 
has been drawn to the reguJation of «ie fiferoblasts in order to reduce scar Sot- 
niation. Transforming growth fiictor (TGF), which is an anti-inflammatory cy- 

15 tokine, and fibroblast growflifector(FGF) are known to stimulate the fibro- 
blasts to produce collagen. Attempts have been made to administer a TGF- 
inhibitor for this purpose with varying degree of success. Tumor necrosis fee- 
tor alpha (TNF) and inteileukin 1 (0^1) may reduce collagen production fixjm 
fibroblasts in in vitro systems. Howeveti no attempts have been made to reduce 

20 scar fonnation by administratiottofthese two cytokines, 

<^iinmiaTv of the invention 
Based on the knowledge derived fix>m the literalure the inventor as- 
sessed the efficacy of inhibiting scar formation by administration of TNF in a 
25 laminectomy model on die rat (see the Comparative Exaa5>Ie below). To his 
surprise, he found, contrary to what could be expected, fliat die wound healing 
was significantly impaired in die rats exposed to TNF. Scat ftwcmalion and ad- 
hesions were also more common after administtaiion of TNF compared to con- 
trol. 

30 Since admnnstration of TNF mcreased scar formation and also nega- 

tively influenced die wound healing per se, the inventor realized fliat the in w"- 
tro data acquired in experimental settings regarding fibroblast regulation are 
not applicable in wvo, and diat fliese findings had to be re-cvaluated in light of 
the in vivo situation. 

35 The cytokine network is conq)lex and what may seem to be evident 

ftom an in vitro setting may often prove not to be applicable in die in vtw set- 
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Mnz Themvivosituatioiiattiieareaofwoundbcaliiigooiiqm^ 
bcr of known and uricno^ substances that may intamctin waysnoti«eseat«. 
vitro. Administration of a cytokine in one concentration may have ^ eflfect 
that is counteracted by administration of the same cytokiiie in a hig^ dose 
5 di« to synergistic iiAibition and stimulation between various 

wett as physiological inhibition of its release from a<^acent cells. 

One key mechanism essential for the fcimation of a scar is the physio- 
logical inflammatory process that occurs early at the location of woundheal- 
ing Theinflammationinducesanincreasedbloodflowintiiewoundheahng 

10 area The inflammation also induces an activation of adhesion molecules that, 
together with a simultaneous mcrease in vascular permeabiUty, may facilitate 
the migration of inflammatory cells to Ihc wound healing site. Inflammatoiy 
mediators also have leucotactic or chenotacfic properties, i.e. attract white 
blood cells to the area of wound healing. Two important inflammatory media- 

15 tors responsible for this leucotaas are TNF and IL-l. In delayed type hjper- 
sensitivity (DTO). TNF and IL-l augment the inflammatory reaction mduced 
by inflammatory cells- TNF and IL-1 synergisticallywitii other chemokmw 
stimulate local macrophages to produce fibroblast stimulating substances fliat 

will stimulate the fibroblasts to produce collagen. 
20 Theinvcntortherefoieassumcdtiiatamorefea8iblcwaytopi«ventsc» 

formation tiian previously suggested was to reduce Ihe activity of Aemvolved 
substances, which he also later found to be true. This both prevent cell migra- 
tion to tiie site of wound heating and also reduces the production of fibroblast 
stiimilating substances. Since TNF and IL-1 are responsible for both these 
25 mechanisms, tiie most efficient way to reduce scar formation and adhesion IS to 

inhibit the action of these two pto-inflammatory cytokines or oflier pro- 

ujflannnatory cytokines. 

The characterizing feauiics of the mveotion will be evident from the 

following description and liie ^jpended claims. 

netailed de ?9Pption of fre ipventiOP 
AS discussed above, and fiirthcr demonstrated in the Example below whcxein 
administration of infliximab to rats with a standardizedlaminectomy is di^ 
cussed, the inventor found, comrary to what could be expected from existing 
literature, tiiat inhibition of pro-inflammatory cytokmes is an efficient way to 
control wound healing and to prevent and/or reduce scar tissne fcrmatoon 
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sis factor (TNF), mterleiikm 1 (IL-1), mterleufciii 6 (IL-6), intcrlcukia 8 (IL-8), 
interlcukia 12 (IL-12), intcrleukin 15 (IL-15X interlcukm 17 (IL-17), inter- 
leukin 18 (IL-1), gramilocytes-maorophage colony stimulating factor (GM- 
CSF), macrophage colony stimulating factor (M-CSF)^ monocyte chemotactic 
protein-1 (MCP-1), macrophage inflammatoiy protein 1 (MIP-1), RAI4TES 
(regulated upon activation, normal T*cell expressed, and presumably secretedX 
epithelial cell-derived neutrophil attractant-78 (ENA-78X oncostatin-M 
(OSNOt fibroblast growtfi &ctor (FGF)^ platelet derived growth factor Q^DGF), 
and vascular endothelial growth factor (VEGF); and in particular TNF (also 
called TNF-a) and IL-1 (including both IL-1 a and IL-1 p). The exact mecha- 
nisms behind this are not fully known. However, the reduced scar formation 
may be the result of a reduced inflarranatory reaction at the wound site, with 
reduced recruitment of inflammatory cells and fibroblasts, and by a reduced 
stimulation of macrophages. 

The use and melhod according to the invention fox reductiott of scar 
formation under these conditions are extremely valuable for controlling wound 
healing, dieieby maintaining the nc»mal function and regeneration of the in- 
jured tissue, allowing for repeated surgery and reducing the risk of scar induces 
pathological conditions. The pharmaceutical composition and me&od accord* 
ing to the invention are thus suitable for treatment of posttraumatic tissue in- 
jury. Posttraumatic tissue injury may e.g. be the result of an accident Post- 
traumatic tissue injury may also be caused by surgery or surgical intervention. 
Scar formation iruty also result from a pathological conditioii. The pathological 
condition may be caused by a vascular disease, such as bleeding or infarct, 
which may lead to necrosis. The pathological condition may also be caused by 
a toxic influence, such as damage caused by an acid, or by fliermic injury, such 
as bum injxny. Furthermore, the pathological condition maybe of a genetic 
origin, such as cystic fibrosis. The end result of wound healing may also pro- 
duce hypertrophic scaning, e.g. cheioid. 

The suggested treatment is applicable at all kinds of sutgery. It may also 
be used after traumatic tissue injury. Tissue injury may also be the result of 
toxic influence, .as the result of reduced blood flow due to vascular disease, or 
as the result of a fliermic injury, and ihe treatment according to die invention is 
applicable also for diese three latt^ conditions. Tbe invention is also applica- 
ble to prevent cheioid fiormation. 
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For flie purpose of this disclosnie, thetenns •'bloddng agent", '^locldng 
substance", " inhibitor" and "antagonist" may be used interchangeably. 

As stated above, inhibition of a pio-inflammattay cytokine is nsefel for 
the reduction of scar formation. This inhibition is possible to achieve by any 
suitable cytoldne inhiWtor. such as available pharmacological conq>osilioos. 

Persons skilled in the art are weU aware of what is intendcdby a pro- 
inflammatory cytokine. For Hie purpose of tins disclosure, it may, however, be 
further clarified that the expression "a pro-inflammatory cytokine" relates to 
any substance from the cytokine fanrily that posses one or more of the follow- 
ing specific mechanisms of action: increasing vascular penneability. ^ at- 
tracting white blood cells (leocotaxia or cherootaxia), activating macio- 
phages, and recruiting macrophages to the site of wound healing. Tliese ef- 
fects may be assessed for each individual substance by use of flie assays dis- 
closed below. «A substance that inhibits a pto-in£Iamm«tory cytokine" as it is 
used herein ihus relates to a substance that may blodc one or more of the four 
listed effects in the assays disclosed below. However, due to differences be- 
tween species, one may also translate findings fiom the experimental setting to 
the human simation. For instance, if a monoclonal antibody wi«i specificity 
towards a specific cytokine of a certain species inhibits flie action of the cyto- 
kine in one of the three ways disclosed below in HiSX specific spcdes. one may 
assume that a monoclonal antibody, wife specificity towards fte human vei^ 
sion of the cytokine, may inhibit tfiis cytokine in the human situation. 

^> Assay foririetease of vasQiW Tiermeabilitv: A golden hamster, wei^ 
ing 65-100 g, is anaesthetized with a mixture of Apozepam® (Diazepam 5 
mg/ml ApoAekames Laboratorium, Oslo, Norway) and Mebumal VetJg> 
(Penfliobarbital 60 mg/ml, NoidVacc Vaccin AB, Mahno, Sweden) volmne 
ratio 10:1. An initial dose of 0.3 ml is given iwtraperitoneaUy. Additional injec. 
tions of 0.1-0.4 ml are administered each 30 minwes. Tl» hamster is placed on 
a heated (37' C) perspex plate, and Ac right dieek-poudi is evwted over a 
translucent rubber plate and covered wifli plastic fihn in order to prevent reduc- 
tion m blood flow rate due to direct exchange of oxygen. An injection of 0.3 
ml of PITC-Dextran (mw 150.000, 25 mg/ml, Sigma, St Lonis. USA) is made 
m the femoral vcm for fluorescence vital microscopic observations of macro- 
molecular extravasoular leakage. Temperature and humidity is controlled by 
irrigation of saline at 37«C. An injection of approximately 0.02 ml of asuitablc 
concentration of the substance to be tested is made between flie two layers of 
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volume of saline is performed m an a^acrat paxt of llie cheek-pouch at a dis- 
tance from the o&er injection site su£5cient to eliminate the risk of communi- 
cation between the saline and the tested substance within the cheek-pouch. The 
5 injection procedures are carried out under a steieomicroscope to minimize me- 
chanical damage to the microvessels. Microvascular reactions are studied for 
60 minutes at various magnificications, using fhiorescence mictoscopic tech- 
niques (Leitz, Wetzlar, Germany). A pro-inflammatoiy cytokine as defined 
according to tiie present invention induces a leakage of tiie fiuor^Qrat macro- 

10 molecule FTT&dextran. A similar leakage should not be observed at the site 
injected by saline. 

^\ Assav for leucotaxia or cfa^otaxia: A ing, bodyweight 25-30 kg^ is 
anaesthetized with an intramuscular injeoticNa of 20 mg/kg bo<fyweight of Keta- 
lar® (ketamine 50 mg/ml, Paike-Davis, Morris Plains, New Jersey) and an in- 

15 ttavenous injection of 4 mg/kg bodyweight of Hypnodil® (methomidate chlo- 
ride 50 mg/ml, AB Leo, Helsingboxg, Sweden) and 0.1 mg/kg bodyweight of 
Stresidl® (fizapeton 2 mg/ml, Janssen Phannaceutica» Beerse, Belgaun), An- 
aesthesia is maintained by additional intravenous iigections of 2 mg/kg body- 
weight of Hyimodii® and 0.05 mg/kg bodyweight of Stresnil®* One ml of a 

20 fluid containing a sufficient concentration of the substance to be tested is 
placed, in a suitable concentration locally in its natural form, in slow-release 
preparations or by continuous administration by osmotic mini-pumps, in a spe- 
cially designed titanium-chamber. The chamber is 5 mm high and has a diame* 
ter of 15 trun. The top could be dismounted and is perforaxed with 18 holes, 

25 each with a diameter of 1.4 rmn. The chamber, together wSi one chamber with 
the same volume of saline, are placed subcutaneously in the lumbar region 
through separate incisions, wiih no communication between the chambers. Af- 
ter 7 days the pig is reanaesfhetized similar to the first procedure. The cham- 
bers are harvested and the content of the chamber is placed in a test-tube to- 

30 gether with 1 ml of Hanks' Balanced Salt Solution (Life Technologies^ Paisley, 
Scotland). From this suspension, 100 fxl is used to wash out the chamber for 
remaining cells. This procedure is repeated 5 times. The test-tube is then 
shaken for 15 seconds. A total of 25 of the suspension and 25 \il of Tfirk's 
staining medium (Sigma» St Louis, USA) are mhced and placed in a chamber of 

35 Biitker. The total number of leukocytes in each chamber is determined using 
light nucroscopy. The chamber with a pro-inflammatoiy cytokine as defined 
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accotding to the present invention ibm contains sigcdficanay more white blood 
cells than the chambw with only saline. 

Assay for activation of macrophages: A macrophage cell line is 
bought and cultured according to the description of the manufisicturer. Exam- 
5 pies of useful cell lines are; DH-82 from ECACC, Salisbury, Wiltshire, Great 
Britain; ACC288, ACC269 or ACC416 from Deutsche Samrahmg von Mikro- 
organismcn un ZeUkdturen GmbH (DSMZ); or ICLC ATL9801 1 from Insti- 
tute of Pharmacological Sciences, Milan Italy. The cdls aie cultured in multi- 
ple-well culture plates. The substance to be tested is applied to Ae culture- 

10 wells in various concentrations. After incubation for 6-72 houses, aliquots of die 
culture media (25-50 fil) of the culture media are used for assays. Assays of 
TNF and IL-S and Nitric oxide O^O) are perfomied using commercially avail- 
able assays and the results are conipared with assays from culture media with- 
out the addition of the substance to be tested. A pro-inflammatory cytokine as 

15 defined according to flie present invmtion induces significantly higher levels 
of one or more of TNF, or NO in &e culture media compared to culture 
media without ttie tested substance. 

Assay for recmitment of m aij^phftges to the site of wound h^ing 
Rats axe anaesthetized wi& a standardized combination of pmtobarbital and 

20 diazepam. The skin on the back is shaved. A 3 cm long midline incision is 
made in tibie skin and in the underlying muscle. The substance to be tested is 
applied in a suitable concentration locally in its natural form, in slow-release 
preparations or by continuous administration by osmotic mini-pmsps. In con- 
trol e^qieriments^ the same amount and administrntion of saline is executed 

25 The sldn is sutured. After 1-4 weeks the tat is re-anaesthetized and flie area of 
wound healing in the skin and in the muscle is harvested and processed fw 
inmiunohistochemislzy. Commercially available antibodies for macrophage 
specific CD-molecules (e.g. CDwl7, CD23, CD25, CD26, CD64, CD68, 
CD69, CD71 , CD74, CD 80, C3>88, CD91 and CD105) are used to visualize 

30 Ibe presence of macrophages in the healing tissues. The number of naacro- 
phages is &en found to be significantly higher in the healing tissue when ex- 
posed to the tested substance than in tissues exposed to saline control. 

Tnl^l^lf^nT^ of prcwjyflftf Mttatorv c ytnlfln??' An inhibitor of a pro- 
inflammatory cytokine as defined according to &e present invention will re- 

35 duce the effects of the pro-inflammatory cytokine in <mc or more of the four 
assays above, i.e. increase of vascular permeability, leucotaxia and activation 
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or leciuitmeat of maopophages, and/or it will have an inhibitory effect on die 
recxuitment of macrophages in flie assay for inhibition of Tecraitmmt of 
macrophages disclosed below. 

^ A^f^^Y for mhi ^ition of recruitment of macrophages to site of wound 
5 healing: Rats are anaesthetized with a standardized combinati<m of pentohaxbi- 
tal and diazepam. The skin on the back is shaved. A 3cm long midline incision 
is made in the skin and in the underlying muscle. The skin is sutured. The ani- 
mual receives treatment by a cytokine inhibitor in a suitable concemxation and 
form of administration. Control animals receive no treatment Alter 1-4 weeks 

1 0 the rat is re-anaesAetized and the area of wound healing in the skin axui in ttie 
muscle is harvested and processed for tmmunohistochemistry. Comm^ially 
available antibodies for macrophage specific CD-^molccules (e.g. CDwl7, 
C3D23, CD25, CD26, CD64, CD68, CD69, CD71, CD74, CD 80, CD88, CD91 
and CDIOS) are used to visualize the presence of macrophages in the healing 

1 5 tissues. The number of macrophages is ^en found to be significantly lower in 
the healing tissue after treatment with Oie cytokme mhibitor fiian in control 
animals. 

The term **patienf as it is used herein, rdates to any human or non- 
human mammal in need of treatment according to the invention. 

20 The scar formation that may be preventsed accordtog to the present in- 

vention is formation of any kind of scar, such as scars caused by surgery, e.g. 
repeated surgery, and scais caused by traumatic tissue injury, tissue mjury re- 
sulting firom toxic influence, or daennic injury, or as the result of reduced blood 
flow due to vascular disease* 

25 The term ^'treatment" used herein relates to both treatment in order to 

cure or alleviate a disease or a conditioii, and to treatment tn order to prevent 
the development of a disease or a condition. The treatment may either be per- 
formed in an acute or in a chrozuc way. 

There are several different types of inhibitors of pro-inflazmuatory cyto- 

30 kines that may be used according to the invention: 
■ Specific TNF blocking substances, such as 

- Monoclonal antibodies, e.g. infliximab, CDP-571 (Humicade™), D2E7;, 
andCDP-870; 

- Soluble cytokine recqstors, e.g. etanercept, Imercept, pegylated TNF- 
35 receptor type I, TBP-1 

- TNF-xeceptor antagonists 
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- Antisense oligonaicleotides; e.g. ISIS-104838; 
« Non-specific TNFblooldTig substances, sucb as: 
. MMPiiiMbitois(i.e.inattfatii»etanoprold^ 

inhilritots, i.e. TNF Alpha Convesrting Enzyme-inhibitors) 
5 . TetwcycKnes, for example Doxycyclinc,Lymecycline,Oxite^^^ 

cBne Tettacyclme, Minocycline and synthetic tetracycline denva- 
lives! such as CMT, i.e. Chemically Modified Tetracyclines; 

. Prinoinastat(AG3340) 

. Batimastat 
10 - Maiimastat 

. KB-R7785 

. TIMP-1, TIMP-2, adHMP-l (adenoviral delivery of TEMP-l), 
adTIMP-2 (adenoviral delivery of TIMP-2) 

- Quinolones. for example Norfloxacin, Lcvofloxacin, Enoxacin, Spar- 
15 floxaoin. Temafloxadn, Moxifloxacin, Gatifloxacin, Gemifloxacin. 

Grepafloxacin,Trovafloxacin, Ofloxacin, Cqarofloxacin. Pefloxacm, 
Lomefloxadn and Temafloxadn; 

- ThaKdomide derivates, e.g. SelCID, i.e. Selective Cytokin 

such as thalidomide derivative, for example eC-1088, CDC501, CDC- 

20 801,aiidLinomideCR<>«P"n"»«*®5) 

- Lazaioids;nonglucocQrticoid2l-aminostciwdssochasU-74389G(16- 

desmediyl tirflazad^ anid U-74S00 

- Prostaglandins; Hoprost (prostacyclin) 

- Cyclo^KMcin 

25 - pentoxifyUinderviaies 

_ Hydroxamic acid derivates 

- Napdiopyraus ,-t->h 
. Phosphodiesterase I, H, m. lY. and V-inhibitois; CC-1088, Ro 20-1724, 

rolipram, amrinone. pimobendan. vesnari«me, SB 207499 (Aiiflo®) 
30 - Melancortin agonists; HP-228 

■ Other TNF blocking substances, such as: 

- Lactoferrin,andpeptidesderivedfiw>mlactofi!riinsuchasfliosedis- 

closed in WO 00/01730 

- CT3 

35 - ITF-23S7 

- PD-168787 
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- CLX'*1100 f-fuvudfojT^M - 

- M-PGA 

- NCS-700 

- PMS-601 
5 - FDP-58 

- TNF-484A 

- PCM-4 

- CBP-1011 

- SR-31747 
10 - AQT-1 

- Solinaastat 

- CH-3697 

- NR58-3.14J 

- RIP-3 

15 - Sch-23863 

- Yissum project no. 11649 

- Fhannaprqjects no. 6181, 6019 and 4657 

- SH-636 

• Specific IL-la and IL-10 blocldog substances, such as: 
20 - Monoclonal antibodies; 

- Soluble cytokine receptors; 

- IL-1 type nrecq)tot (decoy RH) 

- Receptor antagonists; IL-lia, (Qrthogen®, Qrthokin®). 
> Antiisense oligonucleotides; 

25 " Non-specificIL-laandlL-lp blocking snbs^eesjsnch as 

- MMP inhibitors (i.e.iii8tiixinetanoixot^iuisei^^ 

• Tettacydines,fcHrexanq[>IeDaxy(^]ine^ltovafloxadn,Ly^ 
cline, Oxitetiacycline, Tetracycline, MQaaocycIine, and syn&etic tet- 
racycline derivatives, such as CMT, Le. Chemically Modified Tetza- 
30 cyclines; 

Prinomastat (AG3340) 
Batimastat 
Manmastat 
KB-R7785 

35 . TIMP-l,TIMP-2,ad'nMP-l,adTIMP-2 
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EzLOxacin» Spaifloxaoin, Temafloxacin, Moxifloxacin, Gatifloxacin, 
Gemifloxacin, Grepafloxacin, Trovafioxacin, Ofloxacin, Ciprofloxacin, 
Pefloxacin, Lcmefloxacm, Temaflcxacin; 

- Prostaglandins; Iloprcst (prostacyclin); 

- Phosphodiesterase I> H, IH, IV, and V-inhibitois; CC-1088, Ro 20-1724, 
rolipram, amiinone, pimobendan, vesnaxinone, SB 207499- 

> Specific blocldng substances^ such as: 

- Monoclonal antibodies; 

- Soluble cytokine receptors; 

- Receptor antagomsts; 

« Antis^ise oligonucleotides; 

■ Non-specific IL^6 blocldng substances, such as: 

- MMP inhibitors (i.e. matrix inetalloproteinase ixihiU 

- Tetracychnes, for example Doxycycline^ Lymecycline, Qxitetracy* 
cline» Tetracycline, Minocycline, and synthetic tetracycline deriva- 
tives, such as CMT^ i.e. Chemically Modified Tetiacyolmcs; 

- Prinoniastat(AG3340) 

- Batitnastat 
Marimastat 

- KB-R7785 

- TIMP-l,TIMP-2,adTIMP-l.adTIMP-2 

- Quinolones (chinolones), for example Norfloxacin, Levofioxacin, 
Enoxacin, Sparfioxadn, Temafloxacin, Moxifloxadn^ Gatifloxacin, 
Gemifloxacxn, Grepafloxacin, Trovafioxacin, Ofloxacin, Ciprofloxacin, 
Pefloxacin, Lomefloxaciii, Tetnafloxadn, 

- Prostagilandlns; Ilcprost (prostacyclin) 

- Cyclosporin 

- Pentoxifyllin derivates 

- Hydroxaxmc acid derivates 

- Phosphodiesterase I, II, m, IV, and V-inhibitors; CC-1088, Ro 20-1724, 
rolipram, amrinone, pimobendan, vesnarinone^ SB 207499 

-> Melanin and melancortin agonists; HP-228 

■ Specific IL-8 blocking substances, such as: 

- Monoclonal antibodies; 

- Soluble cytoldne receptors; 
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- Receptor antagomsls; 

- Antisense oligonucleotides; 

■ Non-specific IL-8 blocking substances, such as: 

- Quinolones (chinolones), for example Norfloxacin, Levofloxacin, 

5 Enoxacin, Sparfloxadn, Temafloxaciii, Moxifloxacin, Gatifloxacin, 

Gemifloxacixi, Grepafloxacin, Trovafioxacin, Ofloxdcm, Ciprofloxacin, 
Pefloxacin, Lomefioxacm, Teinafl<»cac!xi, 

- Thalidbtaidederivates,e.g.Se]CID,i.e. Selective 

such as; CC*1088, CDC-501, CDC-801 andLinomide (Roquininex^) 
10 - Lazaroids 

- Cyclosporin 

- Pentoxifyllin derivates. 

The phannaceutical composition according to the invention may also 
comprise other substances, such as an inert vehicle, or phannaceutical accept- 
15 able adjuvants, carriers, preservatives etc., \(4iicli are well known to i>ersons 
skilled in the art. 

Hie administratian of the TNF-inhibitor and/or IL-1 inhibitor and/or 
pharmaceutical composition according to the invention should preferably be 
performed early after injury to limit the inflamnaatory reaction occurring at Ae 

20 wound healing site. The TNF-inhibitor and/or IL-1 inhibitor and/or pharmaceu- 
tical composition according to the invention is administered once or rqpcatedly 
until Ae desired result is obtained. The TNF-inhibitor and/or BL-l inhibitor 
and/or pharmaceutical composition accordix)® to the invention is administered 
in a therapeutically effective amount, ].e. an amount that will lead to tibe de- 

25 sired thei^eutical effect and thus lead to an improvMaoLt of tihe patient's con- 
dition. 

The TNF-inhibitor and/or IL-1 inhibitor and/or phaixnaccutical compo- 
sition according to the invention may be administered in any efficacioiis way 
normally used to administer such substances. Thus, the administration may be 

30 done botii systemicaUy and locally and may be p^fonned before, during 

and/oT after all kmd of surgical or traumatic tissue injury. The suggested treat- 
ment may also be ^pUcable at tissue injury as the result of pathological condi- 
tions including vascular disease and toxic influence. The TNF-inhibitor and/br 
lL-1 inhibitor and/or pharmaceutical composition according to tiie invention 

35 may for example be injected via intra-articular, intravenous (i-v.), intramuscu- 
lar (i-m.), inttaperitoncal (i.p.), intratiiecal (i.t), epidural, intracerebroveniricu- 
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lar (i.c. V.) <»r sttbcutaoaeous (s.c.) xoutes by bolus injectionB or by coatiznicms 
infusion. Utey loay also be adnunistered ondly (pet os), e.g. in fonn of oral 
fffeparadons, such as pills, syrups, or lozenges. Fwdiemiote, they may be adr 
tninistezedby inhalation or intranasally. Moreover, Ihey may be administered 
5 transq>idennally, e.g. in the fonn of topical preparations such as lotions, gels, 
sprays, ointments or patches. They may also be administered in an inigation 
solution or by localized injecti<m. Finally, they may also be administeied by 
genetical engineering. 

Accoxding to one prefixced embodiment of (he inventian, the phannar 
10 ceuticalcomposhicmisfcinwlatedasas^Btained-ieleasep^^ 

stance according to the invention may flieii, for oeanple, be encapsulated in a 
slowly-dissolving biocompatible polymer. 

Examples of suitable dos^ for different admini$trati<m routes are given 

below. 

15 



20 



25 



Peres 


10-300 mg 


i.in. 


25-100 fflg 


iv, 


2.5-25 n^g 


i.t 


0,1-25 mg 


ixsbalation 


0.2-40 mg 


transepidennally 


10-100 mg 


intranasally 


0.1-10 mg 


5.O. 


5-10 mg 


i-c.v. 


0.1-25 mg 


epidurally 


1-100 mg 



daily - every 3*^ month 



dafly - every 3'* mondi 
Examples of suitable doses for different TNF inhitntozs are given be^ 



low. 



30 PreferredMore Most 

dosage prefened preferred 
dos^e dosage 

i.v. 5-200 10-100 30-80 
35 (all doses given in mg far admimsttation 

once every ^ y^eek) 
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Iv. 5-200 10-100 30-80 Huvudfoxo.- ■ 

(all doses given in mgfor administration 

5 

Humicade® 

iv 1-100 5-10 5-10 

(aU doses gi^en in mg/kg body v^ghtfor admnistratu>n as a 

single dose) 

10 p2E7 

i.v. 0.1-50 0.5-10 I-IO 

so 0.1-50 0.5-10 1-10 

(imdosesgi^inmgn^hodyyveightfi>raiministraho^ 

single dose) 

(an doses given in Me*g body weig**i*gi> 
i^«aiy 50-250 100-150 100-lSO 

(all doses given in /Jg/day) 
20 r.C-1088 

Per OS 50-1200 200-800 400-600 

(all doses given in mg^day) 
pDP-870 

Lv 1-50 2-10 3-8 

every ^ wee^ 
s,c. 50-600 100-400 100-200 

(all doses given in mg/day) 
T^itiomide 
30 (Roquinimex®) 

Per OS 0.1-25 5-20 10-15 

Ca« </oses given in mg/kg body yi&^day) 

Lv. 5-100 10-50 20-40 
35 (all doses given in pg/kg body weight) 
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TS yS-104838 Hu\-uJioxcn Kos- 

Pet OS MOO 10-50 20-50 

S.C. 1-100 10-50 20-50 

i.v. 1-100 10-50 20-50 
5 (ail doses given in mg) 

SB 207499 

Per OS 10-100 30-60 30-45 
(all doses given in mg/day) 

8,c. 100-500 100-300 150-250 

(all doses given in mg/kg body weight/day) 
prinomastat 
(AG3340) 

15 Pcroa 1-250 5-100 10-50 

(all doses given in mgfor administration 

twice daify) 
p^tnnastat 

Per OS 1-250 5-100 10-50 
20 (all doses given in mgfor administi^n 

twice daily) 
Marimastat 

Per OS 1-250 5-100 10-50 

(all doses given in mgfor adndnisiration 
25 twice daily) 

rDC-501 ^<nn 
Per OS 50-1200 200-800 400-600 
(all doses ^en in mg/day) 

c ^ncsoi 

30 Per OS 50-1200 200-800 400^0 
(aU. doses given in mg/day) 

It is possible to use either one or two or more substances according to 
theinventioninthcpreventioiiofscarformation.Wheiitwooiinoresub- 

35 stances are used they may be administeied either simultaneously or separately. 
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Hie substances accordizig to the invention may also be administered in 
combination with odier drugs or componnds, provided that these other drugs or 
compounds do not eliminate the effects desired according to the present inva- 
tion, i.e. the effect on TNF, 
5 It is understood that the response by individual patients to the sub- 

stances according to the invention or combination therqnes, may vary, and the 
most efficacious combination of drugs for each patieni will be determined by 
the physician in charge. 

The invention is tbrther illustrsted in ^ Exanqple below, which is only 
10 intended to illustrate the invention and ^ould in no way be considered to limit 
the scope of the invention. The invention is also cmapmA to the stated of tbte 
art m the Conqparative Bxanqple. 



Example 

15 Foxir rats were anaesthetized with a standardized combination of pentobar- 
bital and diazepam. The skm on Ae back was shaved. Through a midline inci- 
sion> a laminectomy of (he 4^ lumbar veortetoa was performed. The spinal mus- 
cles and die skm was sutured. Two tats received an intraperitoneal injection of 
4 mg/kg of infliximab. Itifliximafo is a monoclonal antibody towards TNF with 

20 an inhibiting action with a duration of 1-2 mondis following single administra- 
tion in the dosage used. The odier two rats received an intraperitoneal injection 
of saline. After 2 weeks die rats w^e reanaesdiesi2xd and wound healing and 
scar formation were evaluated by a person being nnawate of die experimental 
protocol. Wound heating was considered ncomal in bod) groups. In the group 

25 of animals that received infiixirriab the previous location of the lamma was 
filled with sod connective tissue diat did not adhere to die spinal dura mater 
and was easy to remove. In the non-treated group, there was a sonoewhat more 
dense lun^ of coxmective tissue that was adherent to the ^inal dura matex. 

30 Comparative example (not according to die invention^ 

Following a lamineotomy of die lamina of the 4^ hmobar vertebra either 
0. 1 S ml of 20 ng/ml of recombinant rat TMF in distilled water or just 0. 1 5 ml 
of distilled water was instilled in die laminectomy space. The wound was su- 
tured and assessed after 1 week, 2 weeks regarding wound healing and scar 

35 tissue formation. There were 20 rats in total. Five rats were treated widi TNF 
and five rats with only distilled water for each duration. Contrary to what could 
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be expect the wound healmg was dgnificaatly impaired in the rats exposed 
to TNF- The scar formation in the laminectomy space was significantly more 
pronounced in the TNF exposed rats, also contrary to what could be expected 
from tike literature. The scar in the TNF exposed rats was also attached to the 
5 dura mater covering the spinal cord by adhesions. All observations were per- 
fomied in a blinded fashion. 
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1 Use of a substance that iiihibitsapro-mfU^^ 
production of a phannaccuiical con^sftion for p«v«ition or icductioa of scar 
5 tissue and/or adhesion fonnation. 

2. Use according to claim 1, wherein saidpro-inflammatoiy cytc*me is 
selected from the group consisting of TOF. IL-l . 

17. DL-l 8, GM-CSF, M-CSF, MCP-l, Mff-1, RANTES. ENA.78. OSM. FGF, 
10 PDGF,andVEGF. 

3. Use according to claim 1 or 2. wherein said pro-inflammatory cyto- 
kme is selected fiom the group consisting of TNF and n^l - 

15 4 Use according to any one of the claims 1 - 3, .whei«n saidphanna- 

ceutical composition is for treatocnt of posttraumatic tissue injury. 

5. Use according to claim 4, v/bsr^m said posttraumatic tissue injury is 
caused by surgery. 

6. Use according to any one of the daims 1 - 3. ^ewdn saidphanna- 
ceutical conqwsition is for treatment of fljerraic ixawy. 

7 Use according to any one of the claims 1 - 3, wherein said pharma- 
25 ceutical'compositionisfortreatmentofapaaiologicalconditionwithscar^ 

mation. 

8 Use according to claim 7, v^ercm said pathological condition witii 
soar formation is causedby avascular disease selected ftomflie group consist- 

30 ing of bleeding and inferct. 

9. Use according to claim 7. wherein said pathological condition with 
scar ft«mauon is caused by a toxic influence. 

35 10. Use according to claim 7, whaein said paflwlogical condition witii 

scar formation is causedby cystic fibrosis. 
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1 1 , Use according to any one of the claims 1 - 10, wherein said sub- 
stance is a monoclonal antibody. 

S 12. Use according to claim 1 1, wherein said substance is selected fiom 

the group consisting of infliximab, CDP-571, D2E7 aadC3[)P-870. 

13. Use accordii^ to any one of the claims 1-10, whnein said sub- 
stance is a soluble cytokine receptor. 

10 

14. Use accoxding to claim 13» wherein said substance is etanercept. 

15. Use according to any one of the claims 1 - 10^ wherein said sub- 
stance 15 a receptor antagonist. 

15 

16. Use accarding to any one of the claims 1 - 10, wherein said sub- 
stance is an antiseosc oligonucleotide. 

17. Use according to any one of the claims 1 - 10, wherein said sub- 

20 stance is an MMP inhibitor selected from the group consisting of tetracyclines, 
chemically modified tetracycline, Prinomastat, Batimastat, Maiimastat, KB- 
R7785, TIMP-1, TIMP-2, adHMP-l, and adlTMP'-a. 

18. Use according to any one of the claims 1 - 10, wherein said sub- 
25 stance is an quinolones selected from die group consisting of Norfloxacin, 

Levofioxacin, Enoxactn, Sparfioxacin, Temafloxacin, Moxifloxacin, Oatiflox- 
acin, Gemifloxacin^ Grepafloxacin, Trovafloxacin, Ofloxacin, Ciprofloxacin, 
Pefloxacin, Lomefloxacin, and Temafloxacin. 

30 19. Use according to any one of the claine 1 ^ 10, wherrin said sub- 

stance is a thalidomide derivate selected from the group consisting of CC« 
1088, CDC-50U CDC-801 andLinomide. 

20. Use according to any one of the claims 1 - 10, wherein said sub- 
35 stance is selected from die group consisting of piostaglandiz^, phosphodi- 
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cI^eI.II.ra,IV,andV-iriribitors,cyclosp<»ii^lK^ 

hydroxanuc acid derivates, melanin andmelanc««tin agomsts. andlazaroids. 

21 . Use according to any one of the claims 1 - 1 0. whciein said sub- 
5 stance is a specific IL-la and/or DL-IP bloddng substance. 

22 Useaccordingtoanyoneoftheclaimsl-10,^«bereinsaidsub- 
stance is a nott-specific IL-lo and/or IL-1 P blocking substance. 

23. Use according to any one of flie claims 1 - 10, wbfiwin said sub- 
stance is lactoferrin or apeptide derived fiwrnladofenin. 

24. Use according to any one of Hie claims I - 23 . wherein said pharmar 
ceutioal composition is firamilated for localized administration. 

25 . Use according to any one of the claims 1 - 23, wherein said pbaima- 
ceutical composition is formulated for systenrical administcatimi. 

26 Amethodforpreventionorieductionofscartissueand/oradhesm 
20 formation^erdna&crapcuticaUyeffectiveamountofasubsianceftMm^^ 

itsapro-inflammatoryoytddne is administered toapatientinneed of said 

treatment. 

27 Amethodaccordingtoclaim26.whereinsaidpro-inflammatorycy- 

25 tokine is selected from the group consisting of TNF, IL-l. I^^*?;^;;' 
IL-15, IL-17, IL.18, GM-CSF. M-CSF, MCP-1, MIP-l, RANTES. ENA-78, 
OSM, FGF, PDQF, and VEGF. 

28. A mediod according to 26 «r 27, wherein said pro-inflammatory cy- 
30 tokine is selected from the group consisting of TNF and IL-1. 

29. A metiiod according to any one of the claims 26 - 28. for treatment 
of posttraumatic tissue injury. 

35 30- A method according to clahn 29. wherem said posttraumatic tissue 

inj\iiy is cansedby suigery. 
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10 



15 



20 



25 



30 



3 1 . A method according to any one of the claims 26 - 2S, for treatment 
of tikemnc injury. 

32. A method according to any one of the claims 26 — 28, for treatment 



33. A meOiod according to claim 32, wherein said pathological condi* 
tion with scar foxmatton is caused by a vascular disease selected from the 
gjcovp consistiiig of bleeding and infarct 

34. A method according to claim 32, whoein said pathological condi- 
tion with scar fomiation is caused by a toxic influence. 

3 5. A method according to claim 32, wherein said pathological condi- 
tion with scar formation is caused by cystic fibrosis. 

36. A method according to any one of the claims 26 - 35, whecein said 
substance is a numoclonal antibody. 

37. A method according to claim 36, wherein said substance is selected 
ftom the group consisting of infliximab, CDP^571, D2E7 and CDP-870. 

3 8 . A mefliod acc<»Edii% to any one of the claims 26 - 3 S, wherdn said 
substance is a sohible cytokine receptor. 

39. A method according to claim 38, whoein said substance is etaner^* 

cept 

40. A method according to any one of the claims 26 - 35, wherein said 
substance is a receptor antagonist 

41. A roettod according to any one of the claims 26 -*35, wherein said 
substance is an antisense oligonucleotide. 



of a pathological condition with scar formation. 
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42. A method accx^ding to any one of the claims 26 -^j;^^^^^ 
substance is an MMP iiAibitor selected &om flie group co«s«tmg of tet«oy- 
clines, chemicdly modified tetracyctoes, Prinomastat, Batimastat, Manmastat, 
KB-R7785, TIMP-1 . TIMP-2, adTIMP-1 , and adTIMP-2. 

' 43. A method according to any one of Ihe claims 26 - 35. wherein said 

substance is an quinolones selected ftom the groi^ consisting of Norfloxacm, 
Uvofloxacin, Enoxacin. Spaxfloxacin, TemafloxaciB, Moxiflo^ G^^^ 

acin, Gemifloxacin, Gtepafloxacin, Trovafloxacm, Ofloxacm. CipiofloKacm, 
10 Pefloxacin, Lomefloxacan, and Temafloxacin. 

44. A method accordii^ to any one of the claims 26 - 35. wherein said 
substance is a flialidomide derivatc selected ftom the group consistmg of CC- 
1088, CDC-501, CDC-801 andLinomide. 



15 



45. A me&od according to any one of fhc claims 26-35. wherein swd 
substance is selected ftom the groTq> consisting of prostaglandins phosphodi- 
est^e I, n, in, IV, and V-inhiWtors, cyclosporin, pentoxi^ denvete^ 
hydroxamic acid derivates, melanin and melancortin agonists, and hEaroids. 

46. A method accordhig to any one of the churns 26 - 35, wherein said 
substance is a specific DL-la and/or IL-ip bloddng substance. 

47 A meAod according to any one ofAe claims 26 -35. wherein said 
25 substanoeisanon-specifidL-laand/orlL-ipblockingsubstance, 

48- A method according to any one of flie chdms 26 - 35. wherein said 
substance is lactoferrin or a peptide derived &«n lactofeirin. 

30 49. A method according to any one of the claims 26 - 48, wherein said 

substance is locally administered, 

SO. A method according to any one of fee claims 26 - 48, wherein said 
substance is systemically administered. 
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The use of a substance that inhibits a pro-mflairanatory cytokiiie, such 
as TNF or IL-l, for the productian of a phaimaceutical composition for 
5 jiteventiQn or reduction of scar tissue and/or adhesion foimation is discloscd- 
Also a method for prevention or reduction of scar tissue and/or adhesion 
foimation wherein a therapeutically efiEecttve amount of a substance that 
inhibits a pzo^^inilanimaloxy cytokine is admimsteced to a patient in. need of 
said tceatment is <£sclosed. 



